Figure S1| FE-SEM image of nanostructured QC with embedded scale-bars.
S2. XRD analysis of nanostructured surface:
, with data points lying on a straight line with slope 1 (Fig S4) . The highest intercept value, and deviation of the slope from 1, obtained in the fits corresponds to the accuracy in the experiments ~. 
S4. Dissipation responses for different gas media
Figure S5| A representative set of dissipation measurements for different gas media as done in sequence.
Note that each graph is obtained as a concatenated fit of multiple readings similar to that presented in Fig.   S3 above.
S5. Estimation of gas mixture viscosities
There are two possible ways to bring about a change in the viscosity  as a function of the media properties. One way is to change the medium, for example by saturating the air with the vapor of a chemical up to a particular concentration level (ppm levels in our case), or, alternatively, replacing the air altogether by another gas. In the case of complete replacement, the effective variation in  of the medium is relatively easier to compute following 7 | P a g e 8 | P a g e
S6. Estimation of gas viscosity at different temperatures
The variation of kinematic viscosity as a function of temperature is expected and has been a subject of interest for many years. The kinematic viscosity of air for different temperatures as in our experiments are computed from 11 using 120 as the Sutherland's constant.
S7. Estimation of vibration amplitude at 5mV drive from impedance measurement
The key to understanding our results and theoretical formulation lies in the fact that in the parameter regime we are operating, which is indeed described in Reference 3 , the amplitude is proportional to the measured conductance G ( ) Re(Y , the Admittance). More precisely, from equation (2) 
where V is the drive voltage across the crystal, f is the frequency at resonance, u is the lateral displacement ( a in our case) at the crystal surface, u  is the lateral speed, and 
